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(57) ABSTRACT 

A method, system and program are disclosed for validating 
the generation of globalized versions of Software programs. 
The directory structure of an installed software program is 
traversed to discover resource files containing globalized 
strings. The values of the globalized string and its correspond 
ing key in the resource file are then used to generate a unique 
key, formatted to identify the location of the globalized string. 
The locale supported by the globalized string is determined 
and the unique key and the globalized string value are 
appended to a corresponding locale table. A globalized string 
value that causes the failure of a globalization test for a 
predetermined locale is identified. The corresponding locale 
table is then searched for the failed globalized string value. 
Once found, the unique key for the failed globalized string 
value is retrieved to identify the location of the defective 
globalized String and perform predetermined remedial 
actions. 
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SYSTEMAND METHOD TO FACLITATE 
AUTOMATIC GLOBALIZATION 

VERIFICATION TEST 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 Embodiments of the disclosure relate in general to 
the field of computers and similar technologies, and in par 
ticular to software utilized in this field. Still more particularly, 
it relates to validating the generation of globalized versions of 
Software programs. 
0003 2. Description of the Related Art 
0004. Many of today's commercial software programs are 
marketed on a global basis. As such, they often require local 
ization to address the specific needs of different markets, 
regions, or countries. Localization efforts generally require 
more than translating text in a Software program's user inter 
face. In addition, translation of text, dates, times, numbers, 
and currency values must be displayed in the customary for 
mat for the locale. Furthermore, the software program must 
also be able to operate with the local character encoding 
standard. These efforts can be time consuming, tedious and 
expensive, especially when dealing with complex Software 
programs that need to Support multiple locales. 
0005 One approach to internationalizing software pro 
grams to support multiple locales is to store locale-specific 
information in a separate localization file. As the Software 
program's code is executed, the locale-specific information is 
simply read from the appropriate localization file and used 
accordingly. One advantage to this approach is that the infor 
mation in the localization file can be modified without dis 
turbing the internationalized executable code, and likewise, 
the executable code can be modified without disturbing the 
locale-specific information. These localization files may be in 
any number of formats, including compiled message cata 
logs, HTML files, and Java resource bundles that include 
properties files. 
0006 Properties files are of particular interest to Global 
Verification Testers since they can be examined to validate the 
localization process. However, it is not unusual for large 
Software programs to have many properties files authored by 
many developers located across many geographies. As a 
result, it can be very cumbersome to find the exact source file 
that is displaying a defective localization text string or other 
information. Currently, there is no simple method for global 
verification testers to uniquely index text values for all lan 
guages. Instead, they are required to manually search through 
both the resource library (e.g., CMVC, Clearquest, etc.) and 
the installed software program (e.g., properties, classes, JAR 
and WAR files, etc.). 

BRIEF SUMMARY OF THE INVENTION 

0007. A method, system and computer readable medium 
are disclosed for validating the generation of globalized ver 
sions of Software programs. In various embodiments of the 
invention, a globalization file Scanner traverses the directory 
structure of an installed software program to discover 
resource files containing globalized strings. File processing 
operations are performed on each resource file comprising a 
globalized string to determine the value of the globalized 
string and its corresponding globalized string key. Key gen 
eration operations are then performed on the globalized string 
and its corresponding globalized string key value in the 
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resource file to generate a new, unique key, that identifies the 
location of the globalized string. 
0008. In one embodiment, the globalized string and its 
corresponding globalized string key are contained in a prop 
erties or class file which is further contained in an archive file 
such as a Java Archive (JAR), Web Archive (WAR), or Enter 
prise Archive (EAR) file. In yet another embodiment, the 
globalized string and its corresponding key are contained in 
an extensible mark-up language (XML) file which is further 
contained in an archive file such as a JAR, WAR, or EAR file. 
0009. Once the unique key is generated and formatted, the 
locale Supported by the globalized string is determined, and 
the unique key and the globalized string value are appended to 
a corresponding locale table. During testing operations, glo 
balized string values that create failures are identified, along 
with their supported locales. The corresponding locale table 
is then accessed and searched for the failed globalized string 
value. Once found, the corresponding unique key for the 
failed globalized string value is located and retrieved to iden 
tify the location of the defective globalized string. The loca 
tion of the defective globalized string is identified and prede 
termined remedial actions are performed. In one 
embodiment, the defects in the globalized string are repaired. 
In another embodiment, the test failure, the failed globalized 
string value, its corresponding unique key, the location of the 
defective globalized string, and the defective globalized 
string itself are logged in a globalization test log file. The 
above, as well as additional purposes, features, and advan 
tages of the present invention will become apparent in the 
following detailed written description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Selected embodiments of the present invention may 
be understood, and its numerous objects, features and advan 
tages obtained, when the following detailed description is 
considered in conjunction with the following drawings, in 
which: 
0011 FIG. 1 depicts an exemplary client computer in 
which the present invention may be implemented; 
0012 FIG. 2 is a simplified block diagram of processing of 
resource files using a globalization file Scanner as imple 
mented in accordance with an embodiment of the invention; 
0013 FIG. 3 is a simplified block diagram of a globaliza 
tion verification test system as implemented in accordance 
with an embodiment of the invention; and 
0014 FIGS. 4a–b are a generalized flowchart of a global 
ization file Scanner as implemented in accordance with an 
embodiment of the invention. 

DETAILED DESCRIPTION 

0015. A method, system, and program are disclosed for 
validating the generation of globalized versions of Software 
programs. As will be appreciated by one skilled in the art, the 
present invention may be embodied as a method, system, or 
computer program product. Accordingly, embodiments of the 
invention may be implemented entirely in hardware, entirely 
in Software (including firmware, resident Software, micro 
code, etc.) or in an embodiment combining Software and 
hardware. These various embodiments may all generally be 
referred to herein as a “circuit,” “module.” or “system.” Fur 
thermore, the present invention may take the form of a com 
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puter program product on a computer-usable storage medium 
having computer-usable program code embodied in the 
medium. 

0016. Any suitable computer usable or computer readable 
medium may be utilized. The computer-usable or computer 
readable medium may be, for example, but not limited to, an 
electronic, magnetic, optical, electromagnetic, infrared, or 
semiconductor System, apparatus, device, or propagation 
medium. More specific examples (a non-exhaustive list) of 
the computer-readable medium would include the following: 
an electrical connection having one or more wires, a portable 
computer diskette, a hard disk, a random access memory 
(RAM), a read-only memory (ROM), an erasable program 
mable read-only memory (EPROM or Flash memory), an 
optical fiber, a portable compact disc read-only memory (CD 
ROM), an optical storage device, a transmission media Such 
as those Supporting the Internet or an intranet, or a magnetic 
storage device. Note that the computer-usable or computer 
readable medium could even be paper or another suitable 
medium upon which the program is printed, as the program 
can be electronically captured, via, for instance, optical scan 
ning of the paper or other medium, then compiled, inter 
preted, or otherwise processed in a Suitable manner, if neces 
sary, and then stored in a computer memory. In the context of 
this document, a computer-usable or computer-readable 
medium may be any medium that can contain, store, commu 
nicate, propagate, or transport the program for use by or in 
connection with the instruction execution system, apparatus, 
or device. The computer-usable medium may include a 
propagated data signal with the computer-usable program 
code embodied therein, either in baseband or as part of a 
carrier wave. The computer usable program code may be 
transmitted using any appropriate medium, including but not 
limited to the Internet, wireline, optical fiber cable, radio 
frequency (RF), etc. 
0017 Computer program code for carrying out operations 
of the present invention may be written in an object oriented 
programming language such as Java, Smalltalk, C++ or the 
like. However, the computer program code for carrying out 
operations of the present invention may also be written in 
conventional procedural programming languages, such as the 
“C” programming language or similar programming lan 
guages. The program code may execute entirely on the user's 
computer, partly on the user's computer, as a stand-alone 
Software package, partly on the user's computer and partly on 
a remote computer, or entirely on the remote computer or 
server. In the latter scenario, the remote computer may be 
connected to the user's computer through a local area network 
(LAN) or a wide area network (WAN), or the connection may 
be made to an external computer (for example, through the 
Internet using an Internet Service Provider). 
0.018 Embodiments of the invention are described below 
with reference to flowchart illustrations and/or block dia 
grams of methods, apparatus (systems) and computer pro 
gram products according to embodiments of the invention. It 
will be understood that each block of the flowchart illustra 
tions and/or block diagrams, and combinations of blocks in 
the flowchart illustrations and/or block diagrams, can be 
implemented by computer program instructions. These com 
puter program instructions may be provided to a processor of 
a general purpose computer, special purpose computer, or 
other programmable data processing apparatus to produce a 
machine, such that the instructions, which execute via the 
processor of the computer or other programmable data pro 
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cessing apparatus, create means for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

0019. These computer program instructions may also be 
stored in a computer-readable memory that can direct a com 
puter or other programmable data processing apparatus to 
function in a particular manner, such that the instructions 
stored in the computer-readable memory produce an article of 
manufacture including instruction means which implement 
the function/act specified in the flowchart and/or block dia 
gram block or blocks. 
0020. The computer program instructions may also be 
loaded onto a computer or other programmable data process 
ing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable apparatus 
to produce a computer implemented process Such that the 
instructions which execute on the computer or other program 
mable apparatus provide steps for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

0021 FIG. 1 is a block diagram of an exemplary client 
computer 102 in which the present invention may be utilized. 
Client computer 102 includes a processor unit 104 that is 
coupled to a system bus 106. A video adapter 108, which 
controls a display 110, is also coupled to system bus 106. 
System bus 106 is coupled via a bus bridge 112 to an Input/ 
Output (I/O) bus 114. An I/O interface 116 is coupled to I/O 
bus 114. The I/O interface 116 affords communication with 
various I/O devices, including a keyboard 118, a mouse 120, 
a Compact Disk-Read Only Memory (CD-ROM) drive 122, a 
floppy disk drive 124, and a flash drive memory 126. The 
format of the ports connected to I/O interface 116 may be any 
known to those skilled in the art of computer architecture, 
including but not limited to Universal Serial Bus (USB) ports. 
0022. Client computer 102 is able to communicate with a 
service provider server 152 via a network 128 using a network 
interface 130, which is coupled to system bus 106. Network 
128 may be an external network such as the Internet, or an 
internal network such as an Ethernet Network or a Virtual 
Private Network (VPN). Using network 128, client computer 
102 is able to use the present invention to access service 
provider server 152. 
0023. A hard drive interface 132 is also coupled to system 
bus 106. Hard drive interface 132 interfaces with a hard drive 
134. In a preferred embodiment, hard drive 134 populates a 
system memory 136, which is also coupled to system bus 106. 
Data that populates system memory 136 includes the client 
computer's 102, operating system (OS) 138, and software 
programs 144. 
0024 OS 138 includes a shell 140 for providing transpar 
ent user access to resources Such as Software programs 144. 
Generally, shell 140 is a program that provides an interpreter 
and an interface between the user and the operating system. 
More specifically, shell 140 executes commands that are 
entered into a command line user interface or from a file. 
Thus, shell 140 (as it is called in UNIX(R), also called a 
command processor in Windows.(R), is generally the highest 
level of the operating system software hierarchy and serves as 
a command interpreter. The shell provides a system prompt, 
interprets commands entered by keyboard, mouse, or other 
user input media, and sends the interpreted command(s) to the 
appropriate lower levels of the operating system (e.g., a ker 
nel 142) for processing. While shell 140 generally is a text 
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based, line-oriented user interface, the present invention can 
also Support other user interface modes, such as graphical, 
Voice, gestural, etc. 
0025. As depicted, OS 138 also includes kernel 142, 
which includes lower levels of functionality for OS 138, 
including essential services required by other parts of OS 138 
and Software programs 144, including memory management, 
process and task management, disk management, and mouse 
and keyboard management. 
0026 Software programs 144 may include a browser 146 
and email client 148. Browser 146 includes program modules 
and instructions enabling a World WideWeb (WWW) client 
(i.e., client computer 102) to send and receive network mes 
sages to the Internet using HyperText Transfer Protocol 
(HTTP) messaging, thus enabling communication with ser 
vice provider server 152. Software programs 144 also include 
a globalization file scanner 150. Globalization file scanner 
150 includes code for implementing the processes described 
in FIGS. 2-4 described hereinbelow. In one embodiment, 
client computer 102 is able to download globalization file 
scanner 150 from a service provider server 152. 
0027. The hardware elements depicted in client computer 
102 are not intended to be exhaustive, but rather are repre 
sentative to highlight components used by the present inven 
tion. For instance, client computer 102 may include alternate 
memory storage devices such as magnetic cassettes, Digital 
Versatile Disks (DVDs), Bernoulli cartridges, and the like. 
These and other variations are intended to be within the spirit 
and scope of the present invention. 
0028 FIG. 2 is a simplified block diagram of a globaliza 
tion file scanner 200 as implemented in accordance with an 
embodiment of the invention. In this embodiment, pdm.war 
204 is a Web Archive (WAR) file comprising a globalized 
string stored as an extended mark-up language (XML) file 
202. Similarly, wp.ui.war 210 is a WAR file comprising prop 
erties files 206, 208, which further comprise globalized 
strings. Also, wp.ac.apijar 216 is a Java Archive (JAR) file 
comprising class files 212, 214, which further comprise glo 
balized strings. 
0029. As the globalization file scanner 150 traverses the 
directory structure of an installed Software program (not 
shown), it identifies resource files 204, 210, 216. As each of 
the resource files 204, 210, 216 are examined by the global 
ization file scanner 150, it is determined that they respectively 
comprise globalized strings 204, 206, 208, 212, and 214. 
0030 File processing operations are performed on each of 
the globalized strings 204, 206, 208, 212, 214 to determine 
their globalized string value and the value of their corre 
sponding key within their respective resource files 204, 210, 
216. As they are determined, key generation operations are 
performed on the globalized String and its corresponding key 
value in the resource file to generate a new, unique key 220, 
formatted such that it is configurable to identify the location 
of the globalized string. 
0031. In one embodiment, the unique key is generated 
using the formula: 

unique key={the rightmost archive file name}+S+ 
{resource file name without language}++ the corre 
sponding key value of the globalized string in the 
resource file 

0032. Using this formula, the values “wp.ui.war” 210, “S” 
“engine' 206, 208, “(a)”; and “link.login' 206, 208 are com 
bined. As a result, “wp.ui.warSengine(alink.login” becomes 
the unique key 220, which is appended to locale table 218 
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along with the English globalization string value "login' 222 
and the Japanese globalization string value " ' 224 as table 
row 226. 
0033. In another embodiment, the unique key is generated 
using the formula: 

unique key={the rightmost archive file name}+S-- 
{xml file name}+{the unique identifier of the global 
ized string in the xml file 

0034. Using this formula, the values “pdmwar” 204, “S” 
“pdmportlet.xml 202, “(a), and “pdm portlet.title' are 
combined. As a result, "pdm.warSpdmportlet.xml (apdm 
portlet.title” becomes the unique key 220, which is appended 
to locale table 218 along with the English globalization string 
value "Document Manager 222 and the Japanese globaliza 
tion string value " ' 224 as table row 228. 
0035. In yet another embodiment, the unique key is gen 
erated using the formula: 

unique key={the rightmost archive file name}+S-- 
{resource file name without language}+(G+the corre 
sponding key value of the globalized string in the 
resource file 

0036. Using this formula, the values “wp.ac.apijar 216, 
“S” “AccessMessages' 212, 214, “(a)”; and “LOAD 
ERROR 212, 214 are combined. As a result, “wp.ac.api. 
jarSAccessMessages(a)LOAD ERROR” becomes the 
unique key 220, which is appended to locale table 218 along 
with the English globalization string value 'An Error 
Occurred 222 and the Japanese globalization string value “” 
224 as table row 230. 
0037 Accordingly, the resulting locale table 218 com 
prises rows 226, 228, 230, which further comprise unique 
keys 220, the English globalized string value 222, and the 
Japanese globalized string value 224. Globalized string Val 
ues 222, 224 that cause failures during globalization testing of 
a software program can be located in locale table 218 and 
their corresponding unique key 220 can be retrieved. Once 
retrieved, the globalization file scanner 150 can examine the 
retrieved unique key 220 to determine the location of the 
corresponding defective globalized string 206, 208, 212, 214 
contained by resource files 204, 210, 216. 
0038 FIG. 3 is a simplified block diagram of a globaliza 
tion verification test system 300 as implemented in accor 
dance with an embodiment of the invention. Globalization 
resource files including messages enclass 324 for English, 
messages fr.class 326 for French, and messages ja.class 328 
for Japanese are contained in Java Archive (JAR) file 322. As 
described in greater detail herein, globalization file scanner 
utilizes JAR utility 320 to search JAR file 322 for globaliza 
tion resource files 324, 326, 328 to determine whether they 
comprise one or more globalized strings. When a globalized 
string is found, file processing operations are performed to 
determine the value of the globalized string and its corre 
sponding key within the globalization resource file 324, 326, 
328. Key generation operations are then performed to gener 
ate unique keys, which are formatted to describe the location 
of the globalized strings contained in globalization resource 
file 324, 326, and 328. Once the unique key is generated and 
formatted, the locale Supported by the globalized string is 
determined. Once determined, the unique key and the value of 
the globalized string are appended to a predetermined locale 
table 330 corresponding to the locale supported by the glo 
balized strings. For example, if it is determined that the Sup 
ported locale of a globalized String is French, then the unique 
key and the value of the globalized string are appended to a 
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locale frtable. Similarly, if the supported locale is Japanese, 
then the unique key and the value of the globalized string are 
appended to a locale ja table. 
0039 Globalization verification system 302 comprises 
configuration file 318 for storing user preference and configu 
ration parameters that determine the manner in which the 
globalization verification system 302 operates. Globalization 
Verification system 302 also comprises source file manager 
304 for interacting with source files 306 via a software con 
figuration management (SCM) system 308. Skilled practitio 
ners of the art will recognize that source files for software 
program development environments are often maintained 
within an SCM system 308. In the course of developing 
Source code modules and associated Support files, a Software 
developer may locally edit, compile, or perform other opera 
tions on the source files 306. These source files 306 typically 
comprise JAR file 322, further comprising globalization 
resource files 324, 326, 328. Globalized messages or strings 
are generally stored within one or more globalization 
resource files 324,326,328, which may comprise a variety of 
file formats as required by a given Software program devel 
opment system or runtime environment. Therefore, a source 
file may be any type of file from which a globalized string may 
be retrieved for use by a software program, including global 
ization testing and Verification. 
0040 Those of skill in the art will be aware that globalized 
strings typically comprise an informational text string typi 
cally used to inform the user of an error, a warning, or other 
information. A globalized string may also comprise a text 
string for use as menu items, labels, window titles, or other 
Software program-related user interface information. In addi 
tion, globalized strings may also comprise binary code that 
renders a graphical image (e.g., an icon, etc.), or generates a 
resulting action, when executed at run-time. Once it is deter 
mined that the source files 306 meet predetermined require 
ments, such as appearing to perform processing tasks as 
required without error, they are submitted to the SCM system 
308, which archives and further manages the source files 306 
thereafter. 
0041. To verify the globalization of a software program, 
newly submitted resource files (e.g., 324, 326, 328) contain 
ing globalized strings are combined with previously tested 
source files (e.g., 306) prior to testing by the globalization 
verification system 302. Once combined, globalization tests 
are performed to verify that the software program meets 
predetermined testing criteria and parameters for a predeter 
mined locale. If a globalization test is determined to be unsuc 
cessful, then the globalized string value that caused the failure 
of the globalization test is identified. Once identified, the 
locale that the globalized string value Supports is identified, 
and the corresponding locale table 330 is accessed by the 
globalization file scanner 150. As an example, if it is deter 
mined that the Supported locale of the globalized string caus 
ing the failure is French, then the locale frtable is accessed. 
Similarly, if the Supported locale is Japanese, then the locale 
ja table is accessed. 
0042. Once the corresponding locale table 330 has been 
accessed, the locale table 330 is searched for the failed glo 
balized string value. Once found, the corresponding unique 
key for the failed globalized string value is located and 
retrieved. The globalization file scanner 150 then uses the 
retrieved unique key to identify the location of the defective 
globalized string. Once the location of the defective global 
ized string is identified, the globalization file scanner 150 
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provides the location of the defective globalized string to the 
SMC system 308, which manages the retrieval of the corre 
sponding resource file 324, 326, 328. The retrieved resource 
file is then conveyed to the source file manager 304. Source 
parser 310 comprises rules for parsing the resource files 324, 
326,328 to locate and retrieve the defective globalized string 
which is then conveyed to source editor 312 for remedial 
operations. In one embodiment, source editor 312 comprises 
a graphical user interface (GUI) that allows the user to edit the 
globalized string to remedy the defects of the globalized 
string. In another embodiment, the globalization test failure, 
the failed globalized string value, its corresponding unique 
key, the location of the defective globalized string, and the 
defective globalized string itself are logged in one or more 
globalization test log files 316 by log manager 314. 
0043 FIGS. 4a–b are a generalized flowchart of a global 
ization file scanner 400 as implemented inaccordance with an 
embodiment of the invention. In various embodiments, glo 
balization testing of a Software program begins in step 404. 
followed by installing the software program to be tested in 
step 404. Once installed, the globalization file scanner 
traverses the directory structure of the installed software pro 
gram in step 406 to discover resource files. 
0044) If it is determined in step 408 that a resource file has 
not been discovered, then a determination is made in step 410 
whether to continuesearching for resource files. If so, then the 
process is repeated, beginning with step 406. If not, then the 
process continues, beginning with step 424, where it is deter 
mined whether to perform globalization testing of the soft 
ware program. However, if it is determined in step 408 that a 
resource file has been discovered, then a determination is 
made in step 412 whether the discovered resource file com 
prises one or more globalized Strings. If it does not, then a 
determination is made in step 410 whether to continue search 
ing for resource files. If so, then the process is repeated, 
beginning with step 406. If not, then the process continues, 
beginning with step 424, where it is determined whether to 
perform globalization testing of the software program. 
0045. If it is determined in step 412 that the resource file 
comprises one or more globalized strings, then file processing 
operations are performed in step 414 on the resource file to 
determine the values of the globalized string and its corre 
sponding key in the resource file. In step 416, key generation 
operations are performed on the globalized string and its 
corresponding key value in the resource file to generate a new, 
unique key, formatted Such that it is configurable to identify 
the location of the globalized string. 
0046. In one embodiment, the globalized string and its 
corresponding key are contained in a properties or class file 
which is further contained in an archive file such as a Java 
Archive (JAR), Web Archive (WAR), or Enterprise Archive 
(EAR) file. In this embodiment, the unique key is generated 
using the formula: 

unique key={the rightmost archive file name}+S-- 
{resource file name without language}++ the corre 
sponding key value of the globalized string in the 
resource file 

0047. As an example, for a sample key and the English 
value of a properties file in a WAR file: 
0048 

0049 <PortalServer-\installableApps\lwp.peo 
plefinder.jsr168war\WEB 
INF\classes\nls\PeopleFinderUI en properties 

Input Resource File: 
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0050 
0051 

Input File Content: 
Add=Add 

0052 Output Result File: 
0053 <PortalServers\Portal ResourceBundles\result. 
properties 

0054) Output Result File Contents: 
0055 lwp.peoplefinder.jsr168. 
warSPeopleFinderUI(a)Add=Add 

0056. As an example, for a sample key and the English 
value of a class file in a JAR file: 
0057. Input Resource Bundle File: 

0.058 <PortalServer-\shared \app\wp.ac.api. 
jar\com\ibm\wps\ac\resources\ 
AccesssControlMessages enclass 

0059 CMVC: 
0060 base/wip/code/wp.ac.api/src/com/ibm/wps/ac/re 
Sources/AccessControlMessages en.nlsprops 

0061 Input Pile Content: 
0062 LOAD RESOURCE TYPE ERROR 
1=E.JPSB0076E: An error occurred while loading 
ResourceType {0}. 

0063. Output Result File: 
0064 wip.ac.api. 
jarSAccessControlMessages(a)LOAD RESOURCE 
TYPE ERROR 1=EJPSB0076E: An error occurred 
while loading ResourceType {0}. 

0065. In another embodiment, the globalized string and its 
corresponding key are contained in a properties or class file 
that is not contained in an archive file such as a JAR, WAR, or 
EAR file. In this embodiment, the unique key is generated 
using the formula: 

unique key={the rightmost directory name}+S+ re 
source file name without language}+(G+the corre 
sponding key value of the globalized string in the 
resource file 

0.066 Those of skill in the art will realize that some direc 
tory names may contain meaningless values, such as WEB 
INF, nls, classes, etc. In these cases, the directory values are 
ignored. 
0067. As an example of a sample key and the English value 
of a properties file not contained in a JAR file: 
0068. Input Resource File: 

0069 <Portald\shared \app\nls\CSRes en properties 
0070 Input File Contents: 
(0071 CS RES PA.ShowProfile=ShowProfile 

0072) Output Result File Contents: 
(0073 appSCSRes(aCS RES PA. Showprofile=Show 

Profile 

0074. In yet another embodiment, the globalized string 
and its corresponding key are contained in an extensible 
mark-up language (XML) file which is further contained in an 
archive file such as a JAR, WAR, or EAR file. In this embodi 
ment, the unique key is generated using the formula: 

unique key={the rightmost archive file name}+S+ 
{xml file name}+{the unique identifier of the global 
ized string in the xml file 

0075. As an example of a sample key and the English value 
of an Xml file contained in a WAR file: 

0076. Input Resource File: 
(0077 <PortalServer-\installableApps\Search Admin. 
war\WEB-INF\portlet.xml 
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(0078 Input File Content: 

<concrete-portlet href="#Portlet 5"> 
<portlet-name>Manage Search Admin Portletz?portlet-name> 
<default-localeen&idefault-locales 
<!-- (a)portlets.JuruSearch. Portlet 5(a)--> 
<language locale="en 

<title>Manage Search </title> 
<title-shorts Manage Search&title-shorts 
<description>Search administration to configure and deploy 

search-fclescription> 
<keywords-Search, website, crawl, scope, custom link, 

search service</keywords 
<languages 
<config-parame 

<param-name>helpsp-?param-name> 
<param-valuesWEB-INFjsp/htmliuruPortletHelp.- 
jsp<?param-values 

<config-parame 
<concrete-portlets 

0079. Once the unique key is generated and formatted in 
step 416, the locale supported by the globalized string is 
determined in step 418. Once determined, the unique key and 
the corresponding value of the globalized string are appended 
in step 420 to a predetermined locale table. For example, if it 
is determined that the Supported locale of a globalized string 
is French, then the unique key and the value of the globalized 
string are appended to a locale frtable. Similarly, if the 
Supported locale is Japanese, then the unique key and the 
value of the globalized string are appended to a locale ja 
table. Once the unique key and the value of the globalized 
string have been appended to the predetermined locale table, 
a determination is made in step 422 if the resource file com 
prises another globalized string. If it does, then the process is 
repeated, beginning with step 414. Otherwise, a determina 
tion is made in step 410 whether to continue searching for 
resource files. If so, then the process is repeated, beginning 
with step 406. If not, then the process continues, beginning 
with step 424, where it is determined whether to perform 
globalization testing of the Software program. 
0080. If it is determined in step 424 to not perform global 
ization testing, then globalization testing of the Software pro 
gram is ended in step 448. Otherwise, a locale is chosen in 
step 426 for globalization testing of the Software program, 
and globalization tests for the chosen locale are begun in step 
428. If it is determined in step 430 that the globalization test 
was successful, then it is determined in step 432 whether to 
continue globalization testing. If it is decided to continue 
testing, then the process is repeated, beginning with step 428. 
Otherwise, globalization testing of the software program is 
ended in step 448. If it is determined in step 430 that the 
globalization test was not successful, then the globalized 
string value that caused the failure of the globalization test is 
identified in step 434. Once identified, the locale that the 
globalized string value Supports is identified in Step 436 and 
the corresponding locale table is accessed by the globaliza 
tion file scanner in step 438. As an example, if it is determined 
that the Supported locale of the globalized string causing the 
failure is French, then the locale frtable is accessed. Simi 
larly, if the Supported locale is Japanese, then the locale ja 
table is accessed. 
I0081. Once the corresponding locale table has been 
accessed in step 438, the locale table is searched for the failed 
globalized string value in step 440. Once found, the corre 
sponding unique key for the failed globalized string value is 
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located and retrieved in step 442. The globalization file scan 
ner then uses the retrieved unique key in step 444 to identify 
the location of the defective globalized string. Once the loca 
tion of the defective globalized string is identified, predeter 
mined remedial actions are performed in step 446. In one 
embodiment, the defects in the globalized string are rem 
edied. In another embodiment, the test failure, the failed 
globalized string value, its corresponding unique key, the 
location of the defective globalized string, and the defective 
globalized string itself are logged in a globalization test log 
file. Once the predetermined remedial actions are performed 
in step 446, a determination is made in step 432 whether to 
continue globalization testing of the Software program. If it is 
decided to continue testing, then the process is repeated, 
beginning with step 428. Otherwise, globalization testing of 
the Software program is ended in step 448. 
0082. The flowchart and block diagrams in the figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, or por 
tion of code, which comprises one or more executable 
instructions for implementing the specified logical function 
(s). It should also be noted that, in some alternative imple 
mentations, the functions noted in the block may occur out of 
the order noted in the figures. For example, two blocks shown 
in succession may, in fact, be executed substantially concur 
rently, or the blocks may sometimes be executed in the reverse 
order, depending upon the functionality involved. It will also 
be noted that each block of the block diagrams and/or flow 
chart illustration, and combinations of blocks in the block 
diagrams and/or flowchart illustration, can be implemented 
by special purpose hardware-based systems that perform the 
specified functions or acts, or combinations of special pur 
pose hardware and computer instructions. 
0083. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a,” “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises” and/ 
or “comprising, when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, integers, steps, 
operations, elements, components, and/or groups thereof. 
0084. The corresponding structures, materials, acts, and 
equivalents of all means or step plus function elements in the 
claims below are intended to include any structure, material, 
or act for performing the function in combination with other 
claimed elements as specifically claimed. The description of 
the present invention has been presented for purposes of 
illustration and description, but is not intended to be exhaus 
tive or limited to the invention in the form disclosed. Many 
modifications and variations will be apparent to those of skill 
in the art without departing from the scope and spirit of the 
invention. The embodiment was chosen and described in 
order to best explain the principles of the invention and the 
practical application, and to enable others of skill in the art to 
understand the invention for various embodiments with vari 
ous modifications as are Suited to the particular use contem 
plated. 
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I0085 Having thus described the invention of the present 
application in detail and by reference to preferred embodi 
ments thereof, it will be apparent that modifications and 
variations are possible without departing from the scope of 
the invention defined in the appended claims. 
What is claimed is: 
1. A computer-implementable method for testing of soft 

ware, comprising: 
providing a plurality of resource files, wherein at least one 

of said resource files comprises a globalized string and a 
first key: 

searching said plurality of resource files to identify the 
resource file comprising a globalized string and the first 
key: 

processing the file comprising the globalized string and the 
first key to obtain a globalized string value and a first key 
value; 

generating a second key value using said globalized string 
value and said first key value, wherein said second key 
value corresponds to the location of the globalized 
String: 

testing said plurality of resource files; and 
using the second key value to determine the location of said 

globalized string upon detection of an error condition 
caused by said globalized string. 

2. The method of claim 1, further comprising: 
appending the second key value and the globalized string 

value to a locale result table corresponding to the locale 
Supported by the globalized string; and 

accessing the locale result table to determine the location 
of the globalized string upon detection of the error con 
dition caused by the globalized string. 

3. The method of claim 1, wherein at least one resource file 
of said plurality of resource files is stored in an archive file, 
said archive file comprising an archive file name that is used 
to generate said second key. 

4. The method of claim 1, wherein at least one resource file 
of said plurality of resource files is stored in its native file 
format, said native file format comprising a resource file name 
that is used to generate said second key. 

5. The method of claim 1, wherein said at least one resource 
file is an extensible mark-up language (XML) file stored in an 
archive file, said archive file comprising an archive file name 
that is used to generate said second key. 

6. The method of claim 1, wherein upon detection of an 
error caused by the globalized string, the globalized string 
value, the second key value and the location of the globalized 
string are logged in a globalization test log file. 

7. A system comprising: 
a processor; 
a data bus coupled to the processor, and 
a computer-usable medium embodying computer program 

code, the computer-usable medium being coupled to the 
data bus, the computer program code validating the gen 
eration of globalized versions of software and compris 
ing instructions executable by the processor and config 
ured for: 
providing a plurality of resource files, wherein at least 

one of said resource files comprises a globalized 
string and a first key: 

searching said plurality of resource files to identify the 
resource file comprising a globalized string and the 
first key: 
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processing the file comprising the globalized string and 
the first key to obtain a globalized string value and a 
first key value; 

generating a second key value using said globalized 
string value and said first key value, wherein said 
second key value corresponds to the location of the 
globalized string; 

testing said plurality of resource files; and 
using the second key value to determine the location 

of said globalized string upon detection of an error 
condition caused by said globalized string. 

8. The system of claim 7, further comprising: 
appending the second key value and the globalized string 

value to a locale result table corresponding to the locale 
Supported by the globalized string; and 

accessing the locale result table to determine the location 
of the globalized string upon detection of the error con 
dition caused by the globalized string. 

9. The system of claim 7, wherein at least one resource file 
of said plurality of resource files is stored in an archive file, 
said archive file comprising an archive file name that is used 
to generate said second key. 

10. The system of claim 7, wherein at least one resource file 
of said plurality of resource files is stored in its native file 
format, said native file format comprising a resource file name 
that is used to generate said second key. 

11. The system of claim 7, wherein said at least one 
resource file is an extensible mark-up language (XML) file 
stored in an archive file, said archive file comprising an 
archive file name that is used to generate said second key. 

12. The system of claim 7, wherein upon detection of an 
error caused by the globalized string, the globalized string 
value, the second key value and the location of the globalized 
string are logged in a globalization test log file. 

13. A computer-usable medium embodying computer pro 
gram code, the computer program code comprising computer 
executable instructions configured for: 

providing a plurality of resource files, wherein at least one 
of said resource files comprises a globalized string and a 
first key: 

searching said plurality of resource files to identify the 
resource file comprising a globalized string and the first 
key: 
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processing the file comprising the globalized string and the 
first key to obtain a globalized string value and a first key 
value; 

generating a second key value using said globalized string 
value and said first key value, wherein said second key 
value corresponds to the location of the globalized 
String: 

testing said plurality of resource files; and 
using the second key value to determine the location of said 

globalized string upon detection of an error condition 
caused by said globalized string. 

14. The computer usable medium of claim 13, further 
comprising: 

appending the second key value and the globalized string 
value to a locale result table corresponding to the locale 
Supported by the globalized string; and 

accessing the locale result table to determine the location 
of the globalized string upon detection of the error con 
dition caused by the globalized string. 

15. The computer usable medium of claim 13, wherein at 
least one resource file of said plurality of resource files is 
stored in an archive file, said archive file comprising an 
archive file name that is used to generate said second key. 

16. The computer usable medium of claim 13, wherein at 
least one resource file of said plurality of resource files is 
stored in its native file format, said native file format com 
prising a resource file name that is used to generate said 
second key. 

17. The computerusable medium of claim 13, wherein said 
at least one resource file is an extensible mark-up language 
(XML) file stored in an archive file, said archive file compris 
ing an archive file name that is used to generate said second 
key. 

18. The computer usable medium of claim 13, wherein 
upon detection of an error caused by the globalized string, the 
globalized string value, the second key value and the location 
of the globalized string are logged in a globalization test log 
file. 

19. The computer usable medium of claim 13, wherein the 
computer executable instructions are deployable to a client 
computer from a server at a remote location. 

20. The computer usable medium of claim 13, wherein the 
computer executable instructions are provided by a service 
provider to a customer on an on-demand basis. 
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